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(54) STORAGE MEDIUM ON WHICH FLASH MEMORY IS MOUNTED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a low-cost 
storage device capable of using a buffer memory 
having capacity being smaller than the sector 
capacity of a mounted flash memory. 
SOLUTION: This storage device 1 uses two bits in a 
low order of a media sector address received from a 
host system 12 as data corresponding to a column 
address in a sector of a flash memory 10. A data 
transfer controlling part 8 starts data transfer to the 
memory 10 from a buffer memory 4 in timing 
corresponding to column addresses 0h t 200h, 400h 
and 600h respectively, for instance, on the case low 
order two bits 00, 01, 10 and 1 1 of a media sector 
address are inputted when the sector capacity of the 
memory 10 is defined as 2048 bytes and the sector 
capacity of the device 1 is defined as 512 bytes. 
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CLAIMS 



[Claim(s)l 

[Claim 1] It is storage equipped with the write-in mode in which data storage is performed in response to an external write- 
address signal and an external write data from a host system. Package elimination which makes a smallest unit the memory 
area holding the data of a predetermined number at the time of data elimination is performed. It has the flash memory by 
which the store of two or more data is made by making the data length of said predetermined number into a unit. Said flash 
memory In said write-in mode, incorporate and hold two or more data contained in an internal write data in response to an 
internal write-address signal, and it sets in said write-in mode. Said internal write-address signal is generated in response to 
said external write-address signal. Have further the data I/O section which holds in response to said external write data, and 
outputs said internal write data based on said external write data and said external write-address signal, and said data I/O 
section is set in said write-in mode. Above the 1st interface section which receives said external write data and said external 
write-address signal from said host system, and the number of said external write datas And it sets in the buffer memory 
which has storage capacity smaller than the number of said internal write datas, and receives said external write data from 
said 1st interface section in said write-in mode, and said write-in mode. In response to said external write-address signal, said 
internal write-address signal is generated from said 1st interface section. Storage containing the 2nd interface section which 
adds the dummy data corresponding to said external write-address signal which data rewriting of said memory area does not 
produce in said external write data read from said buffer memory, and generates said internal write data which carries a flash 
memory. 

[Claim 2] It is the storage which said dummy data is a value corresponding to the data held immediately after carrying out 
data elimination of said flash memory, and occupies the continuous location where said external write data makes a head 
location the location corresponding to said external write-address signal in said predetermined sequence by said 2nd interface 
section outputting serially the data of said data length contained in said internal write data in predetermined sequence and 
which carries a flash memory according to claim 1. 

[Claim 3] Said head location is storage which is discontinuously determined on the basis of [ of said predetermined 
sequence ] the 1st by making into a unit the number of data contained in said external write data according to said external 
write-address signal and which carries a flash memory according to claim 2. 

[Claim 4] The number of data contained in said internal write data is storage which is the integral multiple of the number of 
data contained in said external write data and which carries a flash memory according to claim 3. 

[Claim 5] Said flash memory incorporates said internal write data one by one synchronizing with a clock. Said 2nd interface 
section Generate the read-out control signal over said buffer memory, and said internal write data is generated in response to 
said external write data from said buffer memory. It has the data transfer control section which generates said internal write- 
address signal from said external write-address signal. Said data transfer control section When the store of said internal write 
data is started by said flash memory The comparator which outputs a coincidence signal when a predetermined number bit is 
in agreement from the high order of the counted value of the counter which starts the count of said clock, and the offset signal 
included in said external write-address signal and said counter, The gate circuit which gives a read -out control signal to said 
buffer memory according to said coincidence signal so that said buffer memory may output said external write data 
synchronizing with said clock, When said coincidence signal is deactivated, the value corresponding to the initial value after 
elimination of said flash memory is given to said flash memory. It is the storage which has the selection circuitry which gives 
said external write data read from said buffer memory when said coincidence signal was activated to said flash memory and 
which carries a flash memory according to claim 2. 

[Claim 6] Said storage is further equipped with the read-out mode which outputs external read-out data to said host system in 
response to an external read-out address signal from said host system. Said data I/O section At the time of the aforementioned 
read-out mode, in response to said external read-out address signal, generate an internal read-out address signal, and it gives 
said flash memory. After choosing some internal read-out data read from said flash memory and holding as said external 
read-out data, Said external read-out data are outputted to said host system. Said 1st interface section At the time of the 
aforementioned read-out mode, said external read-out data according to the carrier beam aforementioned external read-out 
address signal are outputted to said host system from said host system. Said buffer memory Are more than the number of said 
external read-out data, and it has storage capacity smaller than the number of said internal read-out data. Said external read- 
out data currently held to said 1st interface section at the time of the aforementioned read-out mode are outputted. Said 2nd 
interface section Two or more data which generate said internal read-out address signal in response to said external read-out 
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address signal from said 1st interface section, give to said flash memory, and said internal read-out data contain from said 
flash memory at the time of the aforementioned read-out mode Read-out, Storage which is sent out to buffer memory by 
using said some of internal read-out data as said external read-out data and which carries a flash memory according to claim 

[Claim 7] For said flash memory, said external read-out data are storage which carries the flash memory according to claim 6 
which occupies the continuous location which makes [ in / output serially the data of said data length contained in said 
internal read-out data according to said internal read-out address signal in predetermined sequence, and / said predetermined 
sequence ] a head location the location corresponding to said external read-out address signal. 
[Claim 8] Said head location is storage which is discontinuously determined on the basis of [ of said predetermined 
sequence ] the 1st by making into a unit the number of data contained in said external read-out data according to said external 
read-out address signal and which carries a flash memory according to claim 7. 

[Claim 9] The number of data contained in said internal write data is storage which is the integral multiple of the number of 
data contained in said external write data and which carries a flash memory according to claim 8. 

[Claim 10] Said flash memory carries out the sequential output of said internal read-out data synchronizing with a clock. Said 
2nd interface section Said internal read-out address signal is generated from said external read-out address signal. Generate a 
write control signal to buffer memory so that said some of internal read-out data may be chosen and said buffer memory may 
store as said external read-out data. It has a data transfer control section. Said data transfer control section When read-out of 
said internal read-out data is started from said flash memory The comparator which outputs a coincidence signal when a 
predetermined number bit is in agreement from the high order of the counted value of the counter which starts the count of 
said clock, and the offset signal included in said external write-address signal and said counter, Have the gate circuit which 
gives said write control signal to said buffer memory according to said coincidence signal so that said buffer memory may 
store said some of internal read-out data as said external read-out data synchronizing with said clock. Storage which carries a 
flash memory according to claim 7. 

[Claim 11] The data I/O section which generates the internal main address corresponding to [ are the storage which performs 
data storage which delivers and receives external data in response to an external address signal from a host system, and ] said 
external address, and the internal secondary address, Package elimination which makes a smallest unit the memory area 
holding the data of a predetermined number at the time of data elimination is performed. Selection of said memory area unit 
is performed by said internal main address, and it has the flash memory which can deliver and receive serially the in-house 
data which the data transfer starting position in said memory area is specified, and contains two or more data with said 
internal secondary address. The storage capacity of said memory area It is the storage which is discontinuously generated on 
the basis of the start address of said memory area by making into a unit the number of data which is larger than the number of 
data contained in said external data, and by which said internal secondary address is included in said external write data and 
which carries a flash memory. 

[Claim 12] Said data I/O section is storage containing the buffer memory which has the memory capacity corresponding to 
the number of data contained in said external data which hold temporarily said external data and said in-house data in order 
to carry out timing adjustment between said host systems and said flash memories which carries a flash memory according to 
claim 11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the storage which carries a flash memory about storage. 
[0002] 

[Description of the Prior Art] In recent years, the storage capacity of a flash memory is also becoming large with the advance 
of a semi-conductor manufacturing technology. With this large-capacity-izing, it is small and the storage which carried the 
flash memory as an archive medium in the field of a pocket device especially taking advantage of the property which is a low 
power has come to be used. 
[0003) 

[Problem(s) to be Solved by the Invention] A flash memory is nonvolatile and is the semiconductor memory which can 
perform rewrting after package elimination. In order to accumulate a storage element on high density and to carry out data 
transfer to a high speed, a sector address is specified, per sector, the data of a constant rate are put in block and, as for a flash 
memory, read-out, elimination, and a store (program) are performed for them. Being [ for example, ] in the inclination which 
the sector capacity which is the unit as for which a flash memory reads data collectively also increases with large-capacity- 
izing of a flash memory, by the 256M bit AND mold flash memory, this sector capacity has become 2048 bytes. 
[0004] the data volume (in this description, media sector capacity is called henceforth) of the unit at the time of on the other 
hand the information machines and equipment which make a personal computer the start performing data transfer with stores, 
such as a hard disk and a memory card, for example, it is 512 bytes standardly and the inclination which especially this 
media sector capacity increases is not seen. 

[0005] It is necessary to store the sector data of a flash memory temporarily and to carry the buffer memory for performing 
timing for performing data transfer with a host system, and adjustment of capacity in the interior of a store in the store which 
carries such a flash memory with a sector structure. As for this buffer memory, SRAM (Static Random Access Memory) etc. 
is usually used. 

[0006] Rather than the sector capacity of a flash memory, even when it was small capacity, the capacity, i.e., the media sector 
capacity, of data transfer with a host system, it needed to make capacity of buffer memory the sector capacity of a flash 
memory, this capacity, or the capacity beyond it. 

[0007] However, the sector capacity of a flash memory had large-capacity -ized every year, in such a case, mass SRAM 
needed to be carried as buffer memory, and the demerit had arisen in cost in it. 

[0008] It is offering the storage which carries the flash memory which this invention's was made as [ solve / such a trouble ], 
and the object's made it possible to carry the buffer memory of the small capacity equivalent to media sector capacity, and 
aimed at the cost cut. 
[0009] 

[Means for Solving the Problem] The storage which carries a flash memory according to claim 1 It is storage equipped with 
the write-in mode in which data storage is performed in response to an external write-address signal and an external write 
data from a host system. Package elimination which makes a smallest unit the memory area holding the data of a 
predetermined number at the time of data elimination is performed. It has the flash memory by which the store of two or 
more data is made by making the data length of a predetermined number into a unit. A flash memory In write-in mode, 
incorporate and hold two or more data contained in an internal write data in response to an internal write-address signal, and 
it sets in write-in mode. It has further the data I/O section which generates an internal write-address signal in response to an 
external write-address signal, holds in response to an external write data, and outputs an internal write data based on an 
external write data and an external write-address signal. The data I/O sections are the 1st interface section which receives an 
external write data and an external write-address signal from a host system in write-in mode, and more than the number of 
external write datas. And it sets in the buffer memory which has memory capacity smaller than the number of internal write 
datas, and receives an external write data from the 1st interface section in write-in mode, and write-in mode. In response to an 
external write-address signal, an internal write-address signal is generated from the 1st interface section. The 2nd interface 
section which adds the dummy data corresponding to the external write-address signal which data rewriting of a memory area 
does not produce in the external write data read from buffer memory, and generates an internal write data is included. 
[0010] The storage which carries a flash memory according to claim 2 In the configuration of the store which carries a flash 
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memory according to claim 1 dummy data It is a value corresponding to the data held immediately after carrying out data 
elimination of the flash memory. The 2nd interface section Outputting serially the data of the data length contained in an 
internal write data in predetermined sequence, an external write data occupies the continuous location which makes a head 
location the location corresponding to an external write-address signal in predetermined sequence. 
[0011] The storage which carries a flash memory according to claim 3 makes a unit the number of data by which a head 
location is included in an external write data in the configuration of the storage which carries a flash memory according to 
claim 2 according to an external write-address signal, and it is discontinuously determined on the basis of [ of predetermined 
sequence ] the 1st. 

[0012] The number of data by which the storage which carries a flash memory according to claim 4 is contained in an 
internal write data in the configuration of the storage which carries a flash memory according to claim 3 is the integral 
multiple of the number of data contained in an external write data. 

[0013] The storage which carries a flash memory according to claim 5 In the configuration of the storage which carries a 
flash memory according to claim 2, in addition, a flash memory Synchronizing with a clock, an internal write data is 
incorporated one by one. The 2nd interface section Generate the read-out control signal over buffer memory, and an internal 
write data is generated in response to an external write data from buffer memory. It has the data transfer control section 
which generates an internal write-address signal from an external write-address signal. A data transfer control section The 
counter which starts the count of a clock when the store of an internal write data is started by the flash memory, The 
comparator which outputs a coincidence signal when a predetermined number bit is in agreement from the high order of the 
counted value of the offset signal included in an external write-address signal, and a counter, The gate circuit which gives a 
read-out control signal to buffer memory according to a coincidence signal so that buffer memory may output an external 
write data synchronizing with a clock, When the coincidence signal is deactivated, the value corresponding to the initial value 
after elimination of a flash memory is given to a flash memory, and when a coincidence signal is activated, it has the 
selection circuitry which gives the external write data read from buffer memory to a flash memory. 
[0014] The storage which carries a flash memory according to claim 6 It adds to the configuration of the storage which 
carries a flash memory according to claim 1. It has further the read-out mode which outputs external read-out data to a host 
system in response to an external read-out address signal from a host system. The data I/O section At the time of read-out 
mode, in response to an external read-out address signal, generate an internal read-out address signal, and it gives a flash 
memory. After choosing some internal read-out data read from a flash memory and holding as external read-out data, 
External read-out data are outputted to a host system. The 1st interface section At the time of read-out mode, the external 
read-out data according to a carrier beam external read-out address signal are outputted to a host system from a host system. 
Buffer memory Are more than the number of external read-out data, and it has storage capacity smaller than the number of 
internal read-out data. The external read-out data currently held to the 1st interface section at the time of read-out mode are 
outputted. The 2nd interface section Two or more data which generate an internal read-out address signal in response to an 
external read -out address signal from the 1st interface section, give to a flash memory, and internal read-out data contain 
from a flash memory at the time of read-out mode Read-out, It sends out to buffer memory by using some internal read-out 
data as external read -out data. 

[0015] In addition to the configuration of the storage with which the storage which carries a flash memory according to claim 
7 carries a flash memory according to claim 6, a flash memory outputs serially the data of the data length contained in 
internal read-out data according to an internal read-out address signal in predetermined sequence, and external read-out data 
occupy the continuous location which makes a head location the location corresponding to an external read-out address signal 
in predetermined sequence. 

[0016] In the configuration of the storage with which the storage which carries a flash memory according to claim 8 carries a 
flash memory according to claim 7, a head location is discontinuously determined on the basis of [ of predetermined 
sequence ] the 1st by making into a unit the number of data contained in external read-out data according to an external read- 
out address signal. 

[0017] The number of data by which the storage which carries a flash memory according to claim 9 is contained in an 
internal write data in the configuration of the storage which carries a flash memory according to claim 8 is the integral 
multiple of the number of data contained in an external write data. 

[0018] The storage which carries a flash memory according to claim 10 In the configuration of the storage which carries a 
flash memory according to claim 7, in addition, a flash memory Synchronizing with a clock, the sequential output of the 
internal read-out data is carried out. The 2nd interface section Generate an internal read-out address signal from an external 
read-out address signal, and generate a write control signal to buffer memory so that some internal read-out data may be 
chosen and buffer memory may store as external read-out data. It has a data transfer control section. A data transfer control 
section The counter which starts the count of a clock when read-out of internal read-out data is started from a flash memory, 
The comparator which outputs a coincidence signal when a predetermined number bit is in agreement from the high order of 
the counted value of the offset signal included in an external write-address signal, and a counter, It has the gate circuit which 
gives a write control signal to buffer memory according to a coincidence signal so that buffer memory may store some 
internal read-out data as external read-out data synchronizing with a clock. 

[0019] The storage which carries a flash memory according to claim 11 The data I/O section which generates the internal 
main address corresponding to [ are the storage which performs data storage which delivers and receives external data in 
response to an external address signal from a host system, and ] the external address, and the internal secondary address, 
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Package elimination which makes a smallest unit the memory area holding the data of a predetermined number at the time of 
data elimination is performed. Selection of a memory area unit is performed by the internal main address, and it has the flash 
memory which can deliver and receive serially the in-house data which the data transfer starting position in a memory area is 
specified, and contains two or more data with the internal secondary address. The memory capacity of a memory area is 
larger than the number of data contained in external data, and the internal secondary address is discontinuously generated on 
the basis of the start address of a memory area by making into a unit the number of data contained in an external write data. 
[0020] In addition to the configuration of the storage with which the storage which carries a flash memory according to claim 
12 carries a flash memory according to claim 11, the data I/O section contains the buffer memory which has the memory 
capacity corresponding to the number of data contained in the external data which hold external data and an in-house data 
temporarily, in order to carry out timing adjustment between a host system and a flash memory. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained in detail, referring to a drawing below. 
In addition, a same-among drawing sign shows the same or a considerable part. 

[0022] [Gestalt 1 of operation] drawing 1 is the block diagram showing the outline configuration of the store 1 which carried 
the flash memory. 

[0023] With reference to drawing 1 , it is for delivering and receiving the external data remembered to be a host system 12, a 
store 1 performs address translation in response to the media address from a host system, and in order to deliver and receive 
external data between host systems, it contains the data I/O section 9 which performs data conversion, and the flash memory 
10 which performs data transfer according to the address signal which the data I/O section 9 changed. The data I/O section 9 
changes the data between the data and external data which a flash memory 10 outputs and inputs. 
[0024] The data I/O section 9 contains a host system, the host interface section 2 which performs data transfer, the buffer 
memory 4 which has the capacity of 512 bytes which stores some sector data of a flash memory temporarily in order that the 
host interface section 2 may perform a host system 12 and data transfer, the flash plate interface section 7 which controls data 
transfer with buffer memory 4 and a flash memory according to the command from the host interface section 2, and the flash 
memory 10 which is a semiconductor device holding the data which a store 1 should memorize. 

[0025] The flash plate interface section 7 is the sequence united with the specification of a flash memory, and contains the 
data transfer control section 8 which generates the sector address of a flash memory, and column address offset from the 
sequencer section 6 which sends out the address for specifying a memory area at the time of the command, read-out, and the 
store which set up actuation of read-out, a store, etc. to a flash memory, and the media sector address given from the host 
system 12. 

[0026] A flash memory 10 has two or more sectors with the capacity whose each is 2048 bytes. A flash memory 10 can 
output serially 2048 bytes of data memorized by the specified sector, if a sector address is specified. 

[0027] Drawing 2 is a memory map in which the response relation of the address of the flash memory and buffer memory in 
the gestalt 1 of operation is shown. 

[0028] With reference to drawing 2 ,512 bytes and 1 sector of a flash memory 10 are the memory rises in the case of being 
2048 bytes, and media sector capacity, i.e., the sector capacity which performs [ a store 1 ] data transfer collectively, is 
assigning 1/4 sector of a flash memory 10 as a media sector. 

[0029] For example, it is equivalent to flash plate sector-address Oh flash plate column address Oh-lFFh media sector-address 
Oh. Media sector-address Ih, it is equivalent to flash plate sector-address Oh flash plate column address 200h-3FFh. Similarly, 
it is equivalent to flash plate sector-address Oh flash plate column address 400h-5FFh media sector-address 2h. Media sector-' 
address 3h, it is equivalent to flash plate sector-address Oh flash plate column address 600h-7FFh. That is, each flash plate 
sector address is quadrisected, respectively, and is assigned to the media sector address. 

[0030] Drawing .3 is drawing for giving explanation which changes a media sector address into a flash plate sector address 
and a column address offset generation bit. 

[0031] With reference to drawing 3 , 14 bits of high orders of the media sector addresses MA15-MA0 are used as flash plate 
sector addresses SA13-SA0. Moreover, MAI and MAO which are 2 bits of low order among media sector addresses are used 
as column address offset generation bits CI and CO, and it generates the start flash plate column address offset later explained 
from this column address offset generation bit. 

[0032] Drawing 4 is drawing showing 2 bits [ of low order of start flash plate column address offset and a media sector 
address ] relation. 

[0033] With reference to drawjn&4 , when both MAI and MAO are 0, start flash plate column address offset is set as Oh, and 
transfer of 512 bytes of data which are media sector capacity is performed between buffer memory and a flash memory. 
[0034] When MAI and MAO are 0 and 1, respectively, start flash plate column address offset is set as 200h, and data transfer 
between buffer memory and a flash memory is performed. 

[0035] When MAI and MAO are 1 and 0, respectively, start flash plate column address offset is set as 400h, and data transfer 
is performed between buffer memory and a flash memory. 

[0036] When both MAI and MAO are 1, start flash plate column address offset is set as 600h, and data transfer between 
buffer memory and a flash memory is performed. 

[0037] Drawin g 5 is drawing showing the Maine flow of processing of the storage of the gestalt 1 of operation. With 
reference to dr awing 5 , step S01 is a step of the waiting for the demand from a host system. Then, it is judged in step S02 
whether there was any demand of read-out. When there is a read-out demand, it moves to step S04 and read-out processing is 
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performed. If read-out processing is completed, it will be in the state waiting for a demand from a return host system to step 
SOI again. 

[0038] In step S02, when the read-out demand is not performed, it progresses to step S03. At step S03, it is judged whether 
the write-in demand is performed from the host system. When there is a write-in demand, it progresses to step S05 and write- 
in processing is performed. If write-in processing is completed, again, it progresses to step SOI and will be in the state 
waiting for a demand from a host system. 

[0039] In step 03, when a write-in demand is not performed, it will be in return and the state waiting for a demand from a 
host system to step S01 again. 

[0040] Draw i n g 6 is a flow chart which shows the detail of read-out processing of step S04 shown in drawing 5 . 
[0041] With reference to dr awing 6 , read-out is started in step Sll. Subsequently, in step S12, a media sector address is 
received from a host system. Then, address translation is performed based on the media sector address which received, and 
the value of the start flash plate column address offset shown by drawing 4 is generated. 

[0042] Then, in step S14 7 sector read-out is performed from a flash memory. And the read data are written in buffer memory 
in step S15 based on an offset value. Then, in step S16, an interrupt signal is sent out to a host system and the data written in 
buffer memory are sent out as read-out data to a host system in step S17. And read-out is completed in step S18. 
[0043] Drawing 7 is drawing showing with which block in a store each step of the read-out processing shown in drawing 6 is 
carried out. 

[0044] With reference to drawing 7 , the read-out demand of a media sector address is first sent from a host system to a 
controller or buffer memory. A controller corresponds to the host interface section 2 and the flash plate interface sequencer 
section 6 in drawing 1 . 

[0045] In response by the controller, generation of an offset value is considered as the sector address SA of a flash memory 
from a media sector address. And a lead command and a sector address SA are sent to a flash memory. It responds, and in a 
flash memory, a sector lead is performed and the data which are 2048 bytes are sent out to a controller as flash plate interface 
data output one by one. In response, by the controller, 512 bytes of data corresponding to the offset based on a media sector 
address are extracted, and it transmits to buffer memory. 

[0046] And after storing of the data to buffer memory is completed, a controller performs the data read-out demand of a 
media sector address to a host system, and a host system receives interruption. Then, a controller outputs data from buffer 
memory and, thereby, data read-out of a media sector address is performed. And read-out is completed. 
[0047] Drawing 8 is a flow chart which shows the detail of the write-in processing in step S05 shown in drawing .5 . 
[0048] With reference to drawing 8 , a store is first started in step S21. Then, the media sector address sent from the host 
system in step S22 is received. 

[0049] Then, in step S23, a store requires data from a host system. And in step S24, a store receives data from a host system. 
This data is written in buffer memory in step S25. 

[0050] And in step S26, generation of an offset value is carried out from the media sector address which received at step S22. 
Then, in step S27, setting out of the program command to a flash memory is carried out. Then, in step S28, the data from 
buffer memory are compounded with initial value data, and a store is performed to a flash memory to predetermined timing. 
[0051] And a store is completed in step S29. Drawing 9 is drawing showing how each step of the write-in processing shown 
in drawing 8 is performed between a host system, a controller and buffer memory, and a flash memory. 
[0052] With reference to drawing 9 , the write-in demand of a media sector address is first sent towards a controller from a 
host system. Then, in response, a controller gives the data write-in demand to a media sector address to a host system. 
Responding, a host system writes in the data to a media sector address. This data is inputted into buffer memory via a 
controller. 

[0053] Then, by the controller, generation of the sector address of a flash memory and an offset value is carried out from the 
media sector address which had received. And dispatch of the program command and sector address to a flash memory is 
carried out. 

[0054] In response, a flash memory will be in the condition which can be data written in. And based on the predetermined 
signal of a controller, 512 bytes of data stored based on the offset value are transmitted from buffer memory. "FFh" is 
transmitted as write datas other than the period when the data stored in buffer memory among the periods when the write data 
to a flash memory is transmitted are transmitted. If the write data containing the data of buffer memory is inputted into a flash 
memory, the predetermined store after weight time amount progress will be completed after that. 

[0055] Here, write-in data "FFh 11 are explained. Each memory cell of a flash memory consists of MOS transistors which have 
the floating gate. Each memory cell holds data "1" and "0" in the state of the threshold electrical potential difference of an 
MOS transistor. Generally, the condition immediately after elimination of a memory cell corresponds to maintenance data 
"1." If write-in actuation of data "0" is carried out, a threshold electrical potential difference will change, and the condition of 
a memory cell of having a threshold electrical potential difference after change corresponds to maintenance data "0." On the 
other hand, a threshold electrical potential difference does not change in write-in actuation of data "1." For this reason, even 
if write-in actuation of data "1" is performed to the memory cell which holds data "0" as an initial state, maintenance data do 
not change. 

[0056] That is, although the store of data is usually performed after elimination of memory cell data is performed, with the 
gestalt 1 of operation, elimination actuation is not performed but "FFh" is written in as data. Since "FFh" is data all whose 
bits are 1 byte of "1", a flash memory holds data just before writing in. 
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[0057] DrawingJO is the block diagram showing the detail of the data transfer control section 8 shown in drawing 1 . The 
flip-flop 22 which latches lead sector enable signal RSE** by which the data transfer control section 8 is generated inside a 
store with reference to drawing 10 synchronizing with the start of clock signal SC, AND circuit 24 which outputs the OR of 
the output of a flip-flop 22, and light-sector enable signal WSE** generated inside a store as a reset signal RST, The SC 
counter 26 which is reset by the reset signal RST, answers the start of clock signal SC after that, and starts count-up, The 
media sector-address latch section 30 which latches a 16-bit media sector address and outputs 14 bits of high orders to the 
sequencer section 6 as sector addresses SA0-SA15 from a host system, The comparator 32 which compares 2 bits of high 
orders with 2 bits of low order of the media sector address which the media sector-address latch section 30 latched among the 
enumerated data of 11 bits which are the outputs of the SC counter 26 is included. 

[0058] A comparator 32 outputs CMP for the comparison result signal used as L level, when the 2 bits data from the SC 
counter 26 and the 2-bit data from the media sector-address latch section 30 are in agreement. 

[0059] The data transfer control section 8 contains further the output of a flip-flop 22, clock signal SC, the gate circuit 28 that 
outputs a write enable signal / WE* * in response to Signal CMP a result, and the output from buffer memory 4 and the 
selector 34 outputtcd to a flash memory according to the comparison result signal CMP in response to fixed data "FFh." A 
selector 34 outputs the output from buffer memory to a flash memory, when the comparison signal CMP is L, and when the 
comparison signal CMP is H, it outputs fixed data "FFh" to a flash memory. 

[0060] In addition, buffer memory 4 is indicated by drawing 10 for the facilities of explanation. Buffer memory 4 receives 9 
bits of low order of the enumerated data of 11 bits of the SC counter 26 as address signal ADR, receives light-sector enable 
signal WSE** as an output enable signal /OE**, undergoes the output of a gate circuit 28 as a write enable signal /WE**, 
answers these, and is held in response to data input DI from a flash memory, or sends out data output DO to a flash memory 
through a selector 34. 

[0061] Drawing 1 1 is the timing chart showing the situation of the data transfer from a flash memory to buffer memory. 
[0062] With reference to drawing 11 , data signal DATA is read from a flash memory according to time of day tl to clock 
signal SC. Since it is carried out per sector, this read-out is read after 2048 data usually continue. 

[0063] the least significant 2 bits among the media sector addresses specified from the host system here - it is (MAI, MAO) - 
- when it is (0, 1), in time of day tl-t2, the data read from the flash memory are not transmitted to buffer memory. 
[0064] And in time of day t2-t3, while the data equivalent to column address 200h-3FFh are read from the flash memory, 
these data are transmitted to buffer memory and held. This data held is 512 bytes of 2048-byte sector capacity read from a 
flash memory, and is the quadrant of sector capacity. 

[0065] Although the data after column address 400h are read after time of day t3 one by one, these are not held to buffer 
memory. 

[0066] Drawing 12 is the wave form chart of operation having shown more actuation of the data store to the buffer memory 
shown in drawing 11 in the detail. 

[0067] With reference to drawing 10 and drawing 12 , lead sector enable signal RSE** falls from H level to L level in time of 
day tO according to the read-out demand having been performed from the host system. Then, in time of day tl, reset of a fall 
and the SC counter 26 is canceled for a reset signal RST of H level to L level. Henceforth, in time of day tl-t2 3 the SC 
counter 26 counts up the counted value of 1 1 bits from Oh to IFFh according to the input of clock signal SC. Address signal 
ADR inputted into the buffer memory which is 9 bits of low order of counted value changes from Oh to IFFh similarly. Since 
2 bits of high orders of the counted value inputted into a comparator 32 at this time are (0, 0) and the 2-bit inputs from the 
media sector- address latch section 30 are (0, 1), the comparison result signal CMP is H level which shows an inequality. 
Therefore, the content of data in signal DI is not written in buffer memory 4 in time of day tl-t2. 

[0068] In time of day t2, the counted value of the SC counter 26 is set to 200h, and 2 bits of high orders of counted value are 
in agreement with the 2-bit signal inputted from the media sector-address latch section 30. It responds and the comparison 
result signal CMP falls from H to L level, namely, - and the comparison result signal CMP serves as L level, while counted 
value is 200h-3FFh. According to change of this comparison result signal CMP, a gate circuit 28 makes clock signal SC a 
write enable signal /WE**, and outputs to buffer memory. Data Oh- data IFFh which is a data input is written in the address 
with which address signal ADR in the start edge of a write enable signal / WE** shows buffer memory 4 since a write enable 
signal / WE* * is inputted . 

[0069] Since the counted value of the SC counter 26 is set to 400h or more after time of day t3, the comparison result signal 
CMP is again set to H level, and the data inputted henceforth arc not written in buffer memory. 

[0070] Drawing 13 is the timing chart showing the situation of the data transfer from buffer memory to a flash memory. 
[0071] With reference to drawing 13 , when media sector addresses (MAI, MAO) are (0, 1), in time of day tl-t2, "FFh" which 
is dummy data is written in column address Oh-lFFh of a flash memory. This dummy data is data corresponding to the initial 
value immediately after elimination of a flash memory, and generally, even if a flash memory performs actuation which 
writes in this initial value data, the data already held inside are not destroyed. 

[0072] Therefore, the store of the gestalt 1 of operation is used suitable for momentary preservation of an application which 
package elimination is carried out and adds data serially after that, for example, the image of a digital camera, preservation of 
the acoustic signal of a pocket mold digital audio device, etc. 

[0073] In time of day t2-t3, data are written in column address 200h-3FFh of a flash memory one by one from buffer 
memory. This data is 512 bytes of data equivalent to one fourth of the sector capacity of a flash memory. 
[0074] "FFh" which is dummy data is written in like time of day tl-t2 after time of day t3. 
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[0075] Drawing 14 is a wave form chart of operation for explaining in more detail the situation of the data transfer from the 
buffer memory shown in d rawing 13 to a flash memory. 

[0076] With reference to drawing 10 and drawing 14 , light-sector enable signal WSE** falls from H level to L level in time 
of day tO according to the write-in demand from a host system. It responds and reset of a fall and the SC counter 26 is 
canceled for a reset signal RST of H level to L level. Moreover, the output enable input signal / OE** of buffer memory will 
be in a condition with accessible fall and buffer memory 4 from H level to L level. 

[0077] In time of day tl-t2, the data out signal which a selector 34 outputs is written in a flash memory synchronizing with 
the start of clock signal SC. The counted value corresponding to the write-in column address at that time counts up with the 
SC counter 26. Since a media sector address (MAI, MAO) is not in agreement with 2 bits of high orders of the SC counter 26 
in time of day tl -t2, data out signal DOs are fixed data "FFh" inputted into the input node by the side of "1 " of a selector 34. 
[0078] In time of day t2, according to change of counted value, the data of the address with which the comparison result 
signal CMP is specified as a fall and address signal ADR from H level to L level are read from buffer memory 4, and it is 
transmitted to a flash memory as a data out signal DO through a selector 34. Data transfer is performed from buffer memory 
to a flash memory until it continues till time of day t3 henceforth. 

[0079] After 512 bytes of data transfer of data Oh- data IFFh is completed, in order that the comparison result signal CMP 
may start on H level from L level in time of day t3 according to change of counted value, a data out signal serves as a fixed 
value "FFh" inputted into the input node by the side of "1" of a selector 34 again. 

[0080] As explained above, the store of the gestalt 1 of operation is used suitable for momentary preservation of an 
application which package elimination is carried out and adds data serially after that, for example, the image of a digital 
camera, preservation of the acoustic signal of a pocket mold digital audio device, etc. 

[0081] And since capacity of the buffer memory which performs temporary data storage can be made small according to 
media sector capacity when the media sector capacity which is the unit capacity of data transfer with a host system is smaller 
than the capacity of 1 sector of the flash memory to be used, when hardware is constituted, the advantageous storage in cost 
can be offered. 

[0082] [Gestalt 2 of operation] drawin g 15 is the block diagram showing the outline configuration of the store 5 1 of the 
gestalt 2 of operation. 

[0083] With reference to .drawing 15 , it is for delivering and receiving the external data remembered to be a host system 12, 
a store 51 performs address translation in response to the media address from a host system, and in order to deliver and 
receive external data between host systems, it contains the data I/O section 59 which performs data conversion, and the flash 
memory 60 which performs data transfer according to the address signal which the data I/O section 59 changed. The data I/O 
section 59 changes the data between the data and external data which a flash memory 60 outputs and inputs. 
[0084] The data I/O section 59 contains the flash plate interface section 57 of buffer memory 54 and a flash memory 60 
which controls data transfer according to a host system 12, the host interface section 52 which performs data transfer, the 
buffer memory 54 which has the capacity of 512 bytes which stores stored data temporarily in order that the host interface 
section 52 may perform a host system 12 and data transfer, and the command from the host interface section 52. 
[0085] The flash plate interface section 57 is the sequence united with the specification of a flash memory, and contains the 
column address control section 58 which generates the start column address which specifies the read-out starting position of a 
column specified by the sector address and sector address of a flash memory from the sequencer section 56 which sends out 
the address for specifying a memory area at the time of the command, read-out, and the store which set up actuation of read- 
out, a store, etc. to a flash memory, and the media sector address given from the host system 12. 

[0086] In drawing_15 , a flash memory 60 has the division lead / program function which can carry out read-out and write-in 
initiation for a lead and program of data from the column address of the arbitration of a sector. 

[0087] A flash memory 60 has two or more sectors with the capacity whose each is 2048 bytes. A flash memory can output 
the data of only the specified sector capacitive component serially synchronizing with a clock signal, if a sector address is 
specified. And if a start column address is specified further, even the data which correspond to the last address of a sector 
from the data applicable to the column address of the specified sector can be serially outputted synchronizing with a clock 
signal. 

[0088] Drawing 16 is a memory map in which the response relation of the flash memory and buffer memory in the gestalt 2 
of operation is shown. 

[0089] Since the memory map shown in drawing 16 shows the same assignment as the memory map used for the gestalt 1 of 
operation shown in drawing 2 , explanation is not repeated. 

[0090] Drawing 17 is drawing for explaining that a media sector address is changed into a flash plate sector address and a 
start column address. 

[0091] With reference to drawing 17 , 14 bits of high orders of the media sector addresses MA15-MA0 are used as flash plate 
sector addresses SA13-SA0. Moreover, MAI and MAO which are 2 bits of low order among media sector addresses are used 
as CA10 and CA9 among start column addresses, respectively. Moreover, all of CA11, CA8-CA0 which are other bits of a 
start column address are set as M 0h." 

[0092] DrawingJ8 is drawing showing 2 bits [ of low order of the start column address of a flash memory, and a media 
sector address ] relation. 

[0093] With reference to drawing 18 , when both MAI and MAO are 0, a start column address is set as Oh, and when MAI 
and MAO are 0 and 1, respectively, a start column address is set as 200h. 
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[00941 When MAI and MAO are 1 and 0, respectively, a start column address is set as 400h, and when both MAI and MAO 
are 1, a start column address is set as 600h. Although this address translation is performed by the column address control 
section 58 of drawing 15 , it is easily realizable only by connecting wiring corresponding to drawing 1818 . 
[0095] Drawing 19 is a conceptual diagram for explaining a start column address. With reference to d rawing 19 , when 1 
sector is 2048 bytes, the column address of 0h-7FFh exists corresponding to the flash plate sector address SA. Setting out of 
the start column address CA starts read-out synchronizing with a clock signal from the data of the column corresponding to 
the start column address in the set-up flash plate sector address SA. 

[0096] D rawing 20 is a wave form chart of operation for explaining command setting out at the time of reading data from the 
flash memory which has a division lead / program function, and address selection. 

[0097] If the start of a write enable signal / WE** is detected in time of day tl with reference to drawing 20 when a 
command data enable signal / CDE** is L level, a lead command will be incorporated by the flash memory in the timing. 
[0098] In time of day t2, SA (1) which is 8 bits of low order of a sector address is incorporated in the start edge of a write 
enable signal / WE* *. Subsequently, in time of day t3, SA (2) which is 6 bits of high orders of a sector address is 
incorporated by the flash memory in the start edge of a write enable signal / WE**. 

[0099] Subsequently, in time of day t4, CA (1) which is 8 bits of low order of the start column address CA with the start edge 

of a write enable signal / WE** is incorporated by the flash memory. Then, in time of day t5, CA (2) which is 4 bits of high 

orders of a start column address with the start edge of a write enable signal / WE** is incorporated. 

[0100] After time of day t6, the data of the start column address specified from the address / data input/output terminal 

synchronizing with clock signal SC are made into a head, and data are outputted from a flash memory. 

[0101] Drawing 21 is drawing showing the input wave which writes data in a flash memory in the gestalt 2 of operation. 

[0102] A program command will be read into a flash memory, if the start edge of a write enable signal / WE** is detected in 

time of day tl with reference to drawing 21 when command data enable input / CDE** is L level. 

[0103] Then, in time of day t2, SA (1) which is 8 bits of low order of a sector address with the start edge of a write enable 
signal / WE* * is incorporated by the flash memory. Then, in time of day t3, SA (2) which is 6 bits of high orders of a sector 
address with the start edge of a write enable signal / WE** is incorporated by the flash memory. 

[0104] In time of day t4, CA (1) which is 8 bits of low order of a start column address with the start edge of a write enable 
signal / WE* * is incorporated by the flash memory. Then, in time of day t5, CA (2) which is 4 bits of high orders of a start 
column address with the start edge of a write enable signal / WE** is incorporated by the flash memory. Address selection is 
completed above. 

[0105] Data are written in the address which a data input is serially carried out synchronizing with clock signal SC, using the 
data corresponding to the start column address of the set-up sector address as a head after time of day t6, and corresponds. 
[0106] Control which gives the command to the flash memory shown by drawing 20 and drawing 21 and an address signal is 
performed in the flash plate interface sequencer section 56 in drawing 15 R> 5. 

[0107] Drawing 22 is drawing showing the Maine flow of processing of the storage of the gestalt 2 of operation. With 
reference to drawing 22 , the Maine flow of processing of the storage of the gestalt 2 of operation differs from the flow which 
the point which replaces with the read-out processing step S04 of the gestalt 1 of operation shown in drawing 5 , replaces 
with the write-in processing step S05 including step S104, and contains step S105 showed by drawing 5 . Since other parts 
are the same as that of the flow shown by drawing 5 , explanation is not repeated. 

[0108] Drawing 23 is a flow chart which shows the detail of read-out processing of step S104 shown in drawi ng 22 . 
[0109] With reference to drawing 23 , read-out is started in step Sill. Subsequently, in step SI 12, a media sector address is 
received from a host system. Then, in step SI 13, the media sector address which received is changed and the sector address 
SA of a flash memory and the start column address CA are generated. Then, in step SI 14, the division lead command of a 
flash memory is set up and a sector address SA and the start column address CA are specified. And in step SI 15, data are 
read from a flash memory and written in buffer memory. 

[01 10] Termination of the store to buffer memory sends out an interrupt signal to a host system in step S116. 

[0111] Then, in step S117, the data written in buffer memory are sent out as read-out data to a host system. And read-out is 

completed in step S 1 18. 

[0112] Drawing 24 is drawing showing with which block in a store each step of the read-out processing shown by drawing 23 
is carried out. 

[0113] With reference to drawing 24 , the read-out demand of a media sector address is first sent from a host system to a 
controller or buffer memory. A controller corresponds to the host interface section 52 and the flash plate interface sequencer 
section 56 in drawing 15 . 

[0114] In response by the controller, the sector address SA of a flash memory and the start column address CA are generated 
from a media sector address. And from a controller, a lead command, a sector address, and a start column address are sent out 
to a flash memory. It responds, and in a flash memory, division lead actuation is performed and the data which are 512 bytes 
are ouLputted to buffer memory. After the data store to buffer memory is completed, a controller requires data read-out of the 
specified media sector address from a host system. And from buffer memory, read-out of data is performed to a host system, 
and read-out actuation is ended. 

[01 15] D rawing 25 is a flow chart which shows the detail of the write-in processing in step S105 shown in drawing 22 . 
[0116] With reference to drawing 2 5 , a store is first started in step S121. Then, the media sector address sent from the host 
system in step SI 22 is received. 
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[0117] Then, in step S123, a store requires data from a host system. And in step S124, data are received from a host system. 
This data is written in buffer memory in step S125. 

[0118] And in step SI 26, the sector address SA of a flash memory and the start column address CA are generated from the 
media sector address which received at step S122. Then, in step SI 27, a division program command is set up to a flash 
memory, and assignment of a sector address SA and the start column address CA is carried out continuously. 
[0119] And in step SI 28, data are read from buffer memory and written in a flash memory. And the store of data is 
completed in step S129. 

[0120] Drawing 26 is drawing showing how each step of the write-in processing shown in drawing 25 is performed between 
a host system, a controller and buffer memory, and a flash memory. 

[0121] With reference to drawing 26 , the write-in demand of a media sector address is first sent towards a controller from a 
host system. Then, in response, a controller gives the data write-in demand of a media sector address to a host system. 
Responding, a host system writes in the data to a media sector address. This data is inputted into buffer memory via a 
controller. 

[0122] Then, by the controller, the sector address SA of a flash memory and the start column address CA are generated from 
the media sector address which had received. And a controller performs setting out of a program command, a sector 
address/SA, and a start column address / CA to a flash memory. Responding, a flash memory performs division program 
actuation. And from a buffer, 512 bytes of data are inputted to a flash memory, a predetermined column address is made into 
a head, and a data store is performed. If 512 bytes of write data is inputted into a flash memory from buffer memory, the 
predetermined store after weight time amount progress will be completed after that. 

[0123] In the gestalt 2 of operation, generation of the address signal given to a flash memory from address control and the 
media sector address of buffer memory is performed by the column address control section 58 in drawing 15 . 
[0124] Drawing 27 is the block diagram showing the detail of the column address control section 58 in dr awin g 15 . 
[0125] Drawing 27 is referred to. The column address control section 58 The flip-flop 72 which latches lead sector enable 
signal RSE** generated inside a store synchronizing with the start of clock signal SC, AND circuit 74 which outputs the OR 
of the output of a flip-flop 72, and light-sector enable signal WSE** generated inside a store as a reset signal RST, The 9-bit 
SC counter 76 which is reset by the reset signal RST, answers the start of clock signal SC after that, and starts count-up. A 
16-bit media sector address is latched from a host system. 14 bits of high orders, The media sector-address latch section 30 
which outputs 2 bits of low order to the sequencer section 6 as sector addresses SA0-SA15 and start column addresses 0-CAs 
1, respectively, The gate circuit 78 which outputs a write enable signal / WE** in response to the output and clock signal SC 
of a flip-flop 72 is included. 

[0126] In addition, buffer memory 4 is indicated by drawing 10 for the facilities of explanation. Buffer memory 4 receives 
the enumerated data of 9 bits of the SC counter 26 as address signal ADR, receives light-sector enable signal WSE** as an 
output enable signal /OE**, undergoes the output of a gate circuit 28 as a write enable signal /WE**, answers these, and is 
held in response to data input DI from a flash memory, or sends out data output DO to a flash memory. 
[0127] Since capacity of the buffer memory which stores data temporarily can be made smaller than the capacity of 1 sector 
of a flash memory in the gestalt 2 of operation when the host interface section performs a host system and data transfer as 
explained above, storage with a cost merit can be offered. Furthermore, read-out and rewrting are possible per media sector 
by using it, carrying a division lead / programmable flash memory. 

[0128] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. 
The range of this invention is shown by the above-mentioned not explanation but claim, and it is meant that all modification 
in a claim, equal semantics, and within the limits is included. 
[0129] 

[Effect of the Invention] Since the storage which carries a flash memory according to claim 1 carries the buffer memory of 
smallness capacity when using the flash memory which carries out sector read-out as a semiconductor device for storage, it is 
advantageous in cost. 

[0130] In order that the storage which carries a flash memory according to claim 2 may write in the same data as the data 
immediately after eliminating a flash memory as dummy data in addition to the effectiveness that the storage which carries a 
flash memory according to claim 1 does so, the data of a part with which data-hold was already performed are not lost. 
[0131] In addition to the effectiveness that the storage which carries a flash memory according to claim 1 does so, the sector 
capacity of a flash memory can be divided and used for the storage which carries a flash memory according to claim 3 to 5 by 
external media sector capacity, and a flash memory can be efficiently used for it. 

[0132] In addition to the effectiveness that the storage which carries a flash memory according to claim 1 does so, also in 
case the storage which carries a flash memory according to claim 6 to 7 reads sector data, the buffer memory of small 
capacity can be used for it. 

[0133] In addition to the effectiveness that the storage which carries a flash memory according to claim 6 does so, the sector 
capacity of a flash memory can be divided and used for the storage which carries a flash memory according to claim 8 to 10 
by external media sector capacity, and a flash memory can be efficiently used for it. 

[0134] Since the store which carries a flash memory according to claim 11 to 12 carries the buffer memory of small capacity, 
it is advantageous in cost, and rewrting of data is still more possible for it per media sector. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * shows word which can not be translated. 
3, In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention) More specifically, this invention relates to the storage which carries a flash memory about storage. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the storage capacity of a flash memory is also becoming large with the advance 
of a semi-conductor manufacturing technology. With this large-capacity -izing, it is small and the storage which carried the 
flash memory as an archive medium in the field of a pocket device especially taking advantage of the property which is a low 
power has come to be used. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the storage which carries a flash memory according to claim 1 carries the buffer memory of 
smallness capacity when using the flash memory which carries out sector read-out as a semiconductor device for storage, it is 
advantageous in cost. 

[0130] In order that the storage which carries a flash memory according to claim 2 may write in the same data as the data 
immediately after eliminating a flash memory as dummy data in addition to the effectiveness that the storage which carries a 
flash memory according to claim 1 does so, the data of a part with which data-hold was already performed are not lost. 
[0131] In addition to the effectiveness that the storage which carries a flash memory according to claim 1 does so, the sector 
capacity of a flash memory can be divided and used for the storage which carries a flash memory according to claim 3 to 5 by 
external media sector capacity, and a flash memory can be efficiently used for it. 

[0132] In addition to the effectiveness that the storage which carries a flash memory according to claim 1 does so, also in 
case the storage which carries a flash memory according to claim 6 to 7 reads sector data, the buffer memory of small 
capacity can be used for it. 

[0133] In addition to the effectiveness that the storage which carries a flash memory according to claim 6 does so, the sector 
capacity of a flash memory can be divided and used for the storage which carries a flash memory according to claim 8 to 10 
by external media sector capacity, and a flash memory can be efficiently used for it. 

[0134] Since the store which carries a flash memory according to claim 11 to 12 carries the buffer memory of small capacity, 
it is advantageous in cost, and rewrting of data is still more possible for it per media sector. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] A flash memory is nonvolatile and is the semiconductor memory which can 
perform rewrting after package elimination. In order to accumulate a storage element on high density and to carry out data 
transfer to a high speed, a sector address is specified, per sector, the data of a constant rate are put in block and, as for a flash 
memory, read-out, elimination, and a store (program) are performed for them. Being [ for example, ] in the inclination which 
the sector capacity which is the unit as for which a flash memory reads data collectively also increases with large -capacity- 
izing of a flash memory, by the 256M bit AND mold flash memory, this sector capacity has become 2048 bytes. 
[0004] the data volume (in this description, media sector capacity is called henceforth) of the unit at the time of on the other 
hand the information machines and equipment which make a personal computer the start performing data transfer with stores, 
such as a hard disk and a memory card, — for example, it is 512 bytes standardly and the inclination which especially this 
media sector capacity increases is not seen. 

[0005] It is necessary to store the sector data of a flash memory temporarily and to carry the buffer memory for performing 
timing for performing data transfer with a host system, and adjustment of capacity in the interior of a store in the store which 
carries such a flash memory with a sector structure. As for this buffer memory, SRAM (Static Random Access Memory) etc. 
is usually used. 

[0006] Rather than the sector capacity of a flash memory, even when it was small capacity, the capacity, i.e., the media sector 
capacity, of data transfer with a host system, it needed to make capacity of buffer memory the sector capacity of a flash 
memory, this capacity, or the capacity beyond it. 

[0007] However, the sector capacity of a flash memory had iarge-capacity-ized every year, in such a case, mass SRAM 
needed to be carried as buffer memory, and the demerit had arisen in cost in it. 

[0008] It is offering the storage which carries the flash memory which this invention's was made as [ solve / such a trouble ], 
and the object's made it possible to carry the buffer memory of the small capacity equivalent to media sector capacity, and 
aimed at the cost cut. 
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MEANS 



(Means for Solving the Problem] The storage which carries a flash memory according to claim 1 It is storage equipped with 
the write-in mode in which data storage is performed in response to an external write-address signal and an external write 
data from a host system. Package elimination which makes a smallest unit the memory area holding the data of a 
predetermined number at the time of data elimination is performed. It has the flash memory by which the store of two or 
more data is made by making the data length of a predetermined number into a unit. A flash memory In write-in mode, 
incorporate and hold two or more data contained in an internal write data in response to an internal write-address signal, and 
it sets in write-in mode. It has further the data I/O section which generates an internal write-address signal in response to an 
external write-address signal, holds in response to an external write data, and outputs an internal write data based on an 
external write data and an external write-address signal. The data I/O sections are the 1st interface section which receives an 
external write data and an external write-address signal from a host system in write-in mode, and more than the number of 
external write datas. And it sets in the buffer memory which has memory capacity smaller than the number of internal write 
datas, and receives an external write data from the 1st interface section in write-in mode, and write-in mode. In response to an 
external write-address signal, an internal write-address signal is generated from the 1st interface section. The 2nd interface 
section which adds the dummy data corresponding to the external write-address signal which data rewriting of a memory area 
does not produce in the external write data read from buffer memory, and generates an internal write data is included. 
[0010] The storage which carries a flash memory according to claim 2 In the configuration of the store which carries a flash 
memory according to claim 1 dummy data It is a value corresponding to the data held immediately after carrying out data 
elimination of the flash memory. The 2nd interface section Outputting serially the data of the data length contained in an 
internal write data in predetermined sequence, an external write data occupies the continuous location which makes a head 
location the location corresponding to an external write-address signal in predetermined sequence. 
[0011] The storage which carries a flash memory according to claim 3 makes a unit the number of data by which a head 
location is included in an external write data in the configuration of the storage which carries a flash memory according to 
claim 2 according to an external write-address signal, and it is discontinuously determined on the basis of [ of predetermined 
sequence ] the 1st. 

[0012] The number of data by which the storage which carries a flash memory according to claim 4 is contained in an 
internal write data in the configuration of the storage which carries a flash memory according to claim 3 is the integral 
multiple of the number of data contained in an external write data. 

[0013] The storage which carries a flash memory according to claim 5 In the configuration of the storage which carries a 
flash memory according to claim 2, in addition, a flash memory Synchronizing with a clock, an internal write data is 
incorporated one by one. The 2nd interface section Generate the read-out control signal over buffer memory, and an internal 
write data is generated in response to an external write data from buffer memory. It has the data transfer control section 
which generates an internal write-address signal from an external write-address signal. A data transfer control section The 
counter which starts the count of a clock when the store of an internal write data is started by the flash memory, The 
comparator which outputs a coincidence signal when a predetermined number bit is in agreement from the high order of the 
counted value of the offset signal included in an external write-address signal, and a counter, The gate circuit which gives a 
read-out control signal to buffer memory according to a coincidence signal so that buffer memory may output an external 
write data synchronizing with a clock, When the coincidence signal is deactivated, the value corresponding to the initial value 
after elimination of a flash memory is given to a flash memory, and when a coincidence signal is activated, it has the 
selection circuitry which gives the external write data read from buffer memory to a flash memory. 
[0014] The storage which carries a flash memory according to claim 6 It adds to the configuration of the storage which 
carries a flash memory according to claim 1. It has further the read-out mode which outputs external read-out data to a host 
system in response to an external read-out address signal from a host system. The data I/O section At the time of read-out 
mode, in response to an external read-out address signal, generate an internal read-out address signal, and it gives a flash 
memory. After choosing some internal read-out data read from a flash memory and holding as external read-out data, 
External read -out data are outputted to a host system. The 1st interface section At the time of read-out mode, the external 
read-out data according to a carrier beam external read-out address signal are outputted to a host system from a host system. 
Buffer memory Are more than the number of external read-out data, and it has storage capacity smaller than the number of 
internal read-out data. The external read-out data currently held to the 1st interface section at the time of read-out mode are 
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outputted. The 2nd interface section Two or more data which generate an internal read-out address signal in response to an 
external read-out address signal from the 1st interface section, give to a flash memory, and internal read-out data contain 
from a flash memory at the time of read-out mode Read-out, It sends out to buffer memory by using some internal read-out 
data as external read-out data. 

[0015] In addition to the configuration of the storage with which the storage which carries a flash memory according to claim 
7 carries a flash memory according to claim 6, a flash memory outputs serially the data of the data length contained in 
internal read-out data according to an internal read-out address signal in predetermined sequence, and external read-out data 
occupy the continuous location which makes a head location the location corresponding to an external read-out address signal 
in predetermined sequence. 

[0016] In the configuration of the storage with which the storage which carries a flash memory according to claim 8 carries a 
flash memory according to claim 7, a head location is discontinuously determined on the basis of [ of predetermined 
sequence ] the 1st by making into a unit the number of data contained in external read-out data according to an external read- 
out address signal. 

[0017] The number of data by which the storage which carries a flash memory according to claim 9 is contained in an 
internal write data in the configuration of the storage which carries a flash memory according to claim 8 is the integral 
multiple of the number of data contained in an external write data. 

[0018] The storage which carries a flash memory according to claim 10 In the configuration of the storage which carries a 
flash memory according to claim 7, in addition, a flash memory Synchronizing with a clock, the sequential output of the 
internal read-out data is carried out. The 2nd interface section Generate an internal read-out address signal from an external 
read -out address signal, and generate a write control signal to buffer memory so that some internal read-out data may be 
chosen and buffer memory may store as external read-out data. It has a data transfer control section. A data transfer control 
section The counter which starts the count of a clock when read-out of internal read-out data is started from a flash memory, 
The comparator which outputs a coincidence signal when a predetermined number bit is in agreement from the high order of 
the counted value of the offset signal included in an external write-address signal, and a counter, It has the gate circuit which 
gives a write control signal to buffer memory according to a coincidence signal so that buffer memory may store some 
internal read-out data as external read-out data synchronizing with a clock. 

[0019] The storage which carries a flash memory according to claim 11 The data I/O section which generates the internal 
main address corresponding to [ are the storage which performs data storage which delivers and receives external data in 
response to an external address signal from a host system, and ] the external address, and the internal secondary address, 
Package elimination which makes a smallest unit the memory area holding the data of a predetermined number at the time of 
data elimination is performed. Selection of a memory area unit is performed by the internal main address, and it has the flash 
memory which can deliver and receive serially the in-house data which the data transfer starting position in a memory area is 
specified, and contains two or more data with the internal secondary address. The memory capacity of a memory area is 
larger than the number of data contained in external data, and the internal secondary address is discontinuously generated on 
the basis of the start address of a memory area by making into a unit the number of data contained in an external write data. 
[0020] In addition to the configuration of the storage with which the storage which carries a flash memory according to claim 
12 carries a flash memory according to claim 11, the data I/O section contains the buffer memory which has the memory 
capacity corresponding to the number of data contained in the external data which hold external data and an in-house data 
temporarily, in order to carry out timing adjustment between a host system and a flash memory. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained in detail, referring to a drawing below. 
In addition, a same-among drawing sign shows the same or a considerable part. 

[0022] [Gestalt 1 of operation] drawing! is the block diagram showing the outline configuration of the store 1 which carried 
the flash memory. 

[0023] With reference to drawing 1 , it is for delivering and receiving the external data remembered to be a host system 12, a 
store 1 performs address translation in response to the media address from a host system, and in order to deliver and receive 
external data between host systems, it contains the data I/O section 9 which performs data conversion, and the flash memory 
10 which performs data transfer according to the address signal which the data I/O section 9 changed. The data I/O section 9 
changes the data between the data and external data which a flash memory 10 outputs and inputs. 
[0024] The data I/O section 9 contains a host system, the host interface section 2 which performs data transfer, the buffer 
memory 4 which has the capacity of 512 bytes which stores some sector data of a flash memory temporarily in order that the 
host interface section 2 may perform a host system 12 and data transfer, the flash plate interface section 7 which controls data 
transfer with buffer memory 4 and a flash memory according to the command from the host interface section 2, and the flash 
memory 10 which is a semiconductor device holding the data which a store 1 should memorize. 

[0025] The flash plate interface section 7 is the sequence united with the specification of a flash memory, and contains the 
data transfer control section 8 which generates the sector address of a flash memory, and column address offset from the 
sequencer section 6 which sends out the address for specifying a memory area at the time of the command, read-out, and the 
store which set up actuation of read-out, a store, etc. to a flash memory, and the media sector address given from the host 
system 12. 

[0026] A flash memory 10 has two or more sectors with the capacity whose each is 2048 bytes. A flash memory 10 can 
output serially 2048 bytes of data memorized by the specified sector, if a sector address is specified. 
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[0027] Drawing 2 is a memory map in which the response relation of the address of the flash memory and buffer memory in 
the gestalt 1 of operation is shown. 

[0028] With reference to drawing 2 , 512 bytes and 1 sector of a flash memory 10 are the memory rises in the case of being 
2048 bytes, and media sector capacity, i.e., the sector capacity which performs [ a store 1 ] data transfer collectively, is 
assigning 1/4 sector of a flash memory 10 as a media sector. 

[0029] For example, it is equivalent to flash plate sector-address Oh flash plate column address Oh-lFFh media sector-address 
Oh. Media sector-address lh, it is equivalent to flash plate sector-address Oh flash plate column address 200h-3FFh. Similarly, 
it is equivalent to flash plate sector-address Oh flash plate column address 400h-5FFh media sector-address 2h. Media sector- 
address 3h, it is equivalent to flash plate sector-address Oh flash plate column address 600h-7FFh. That is, each flash plate 
sector address is quadrisected, respectively, and is assigned to the media sector address. 

[0030] Draw ing 3 is drawing for giving explanation which changes a media sector address into a flash plate sector address 
and a column address offset generation bit. 

[0031] With reference to drawing.3 , 14 bits of high orders of the media sector addresses MA15-MA0 are used as flash plate 
sector addresses SA13-SA0. Moreover, MAI and MAO which are 2 bits of low order among media sector addresses are used 
as column address offset generation bits CI and CO, and it generates the start flash plate column address offset later explained 
from this column address offset generation bit. 

[0032] Dr awing 4 is drawing showing 2 bits [ of low order of start flash plate column address offset and a media sector 
address ] relation. 

[0033] With reference to drawing 4 , when both MAI and MAO are 0, start flash plate column address offset is set as Oh, and 
transfer of 512 bytes of data which are media sector capacity is performed between buffer memory and a flash memory. 
[0034] When MAI and MAO are 0 and 1, respectively, start flash plate column address offset is set as 200h, and data transfer 
between buffer memory and a flash memory is performed. 

[0035] When MAI and MAO are 1 and 0, respectively, start flash plate column address offset is set as 400h, and data transfer 
is performed between buffer memory and a flash memory. 

[0036] When both MAI and MAO are 1, start flash plate column address offset is set as 600h, and data transfer between 
buffer memory and a flash memory is performed. 

[0037] Prawin^S is drawing showing the Maine flow of processing of the storage of the gestalt 1 of operation. With 
reference to drawing_5 , step S01 is a step of the waiting for the demand from a host system. Then, it is judged in step S02 
whether there was any demand of read-out. When there is a read-out demand, it moves to step S04 and read-out processing is 
performed. If read-out processing is completed, it will be in the state waiting for a demand from a return host system to step 
S01 again. 

[0038] In step S02, when the read-out demand is not performed, it progresses to step S03. At step S03, it is judged whether 
the write-in demand is performed from the host system. When there is a write-in demand, it progresses to step S05 and write- 
in processing is performed. If write-in processing is completed, again, it progresses to step S01 and will be in the state 
waiting for a demand from a host system. 

[0039] In step 03, when a write-in demand is not performed, it will be in return and the state waiting for a demand from a 
host system to step S01 again. 

[0040] Drawing 6 is a flow chart which shows the detail of read-out processing of step S04 shown in drawing 5 . 
[0041] With reference to drawin g 6 , read-out is started in step Sll. Subsequently, in step S12, a media sector address is 
received from a host system. Then, address translation is performed based on the media sector address which received, and 
the value of the start flash plate column address offset shown by drawing 4 is generated. 

[0042] Then, in step S14, sector read-out is performed from a flash memory. And the read data are written in buffer memory 
in step S15 based on an offset value. Then, in step S16, an interrupt signal is sent out to a host system and the data written in 
buffer memory are sent out as read-out data to a host system in step S17. And read-out is completed in step S18. 
[0043] Drawing 7 is drawing showing with which block in a store each step of the read-out processing shown in dra wi ng 6 is 
carried out. 

[0044] With reference to drawing 7 , the read-out demand of a media sector address is first sent from a host system to a 
controller or buffer memory. A controller corresponds to the host interface section 2 and the flash plate interface sequencer 
section 6 in drawing 1 . 

[0045] In response by the controller, generation of an offset value is considered as the sector address SA of a flash memory 
from a media sector address. And a lead command and a sector address SA are sent to a flash memory. It responds, and in a 
flash memory, a sector lead is performed and the data which are 2048 bytes are sent out to a controller as flash plate interface 
data output one by one. In response, by the controller, 512 bytes of data corresponding to the offset based on a media sector 
address are extracted, and it transmits to buffer memory. 

[0046] And after storing of the data to buffer memory is completed, a controller performs the data read-out demand of a 
media sector address to a host system, and a host system receives interruption. Then, a controller outputs data from buffer 
memory and, thereby, data read-out of a media sector address is performed. And read-out is completed. 
[0047] Drawing 8 is a flow chart which shows the detail of the write-in processing in step S05 shown in drawing 5 . 
[0048] With reference to drawing , a store is first started in step S21. Then, the media sector address sent from the host 
system in step S22 is received. 

[0049] Then, in step S23, a store requires data from a host system. And in step S24, a store receives data from a host system. 
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This data is written in buffer memory in step S25. 

[0050] And in step S26, generation of an offset value is carried out from the media sector address which received at step S22. 
Then, in step S27, setting out of the program command to a flash memory is carried out. Then, in step S28, the data from 
buffer memory are compounded with initial value data, and a store is performed to a flash memory to predetermined timing. 
[0051 J And a store is completed in step S29. Drawing 9 is drawing showing how each step of the write-in processing shown 
in drawing 8 is performed between a host system, a controller and buffer memory, and a flash memory. 
[0052] With reference to drawing 9 , the write-in demand of a media sector address is first sent towards a controller from a 
host system. Then, in response, a controller gives the data write-in demand to a media sector address to a host system. 
Responding, a host system writes in the data to a media sector address. This data is inputted into buffer memory via a 
controller. 

[0053] Then, by the controller, generation of the sector address of a flash memory and an offset value is carried out from the 
media sector address which had received. And dispatch of the program command and sector address to a flash memory is 
carried out. 

[0054] In response, a flash memory will be in the condition which can be data written in. And based on the predetermined 
signal of a controller, 512 bytes of data stored based on the offset value are transmitted from buffer memory. "FFh" is 
transmitted as write datas other than the period when the data stored in buffer memory among the periods when the write data 
to a flash memory is transmitted are transmitted. If the write data containing the data of buffer memory is inputted into a flash 
memory, the predetermined store after weight time amount progress will be completed after that. 

[0055] Here, write-in data "FFh" are explained. Each memory cell of a flash memory consists of MOS transistors which have 
the floating gate. Each memory cell holds data "1" and "0" in the state of the threshold electrical potential difference of an 
MOS transistor. Generally, the condition immediately after elimination of a memory cell corresponds to maintenance data 
"1." If write-in actuation of data "0" is carried out, a threshold electrical potential difference will change, and the condition of 
a memory cell of having a threshold electrical potential difference after change corresponds to maintenance data "0." On the 
other hand, a threshold electrical potential difference does not change in write-in actuation of data "1." For this reason, even 
if write-in actuation of data " 1 " is performed to the memory cell which holds data "0" as an initial state, maintenance data do. 
not change. 

[0056] That is, although the store of data is usually performed after elimination of memory cell data is performed, with the 
gestalt 1 of operation, elimination actuation is not performed but "FFh" is written in as data. Since "FFh" is data all whose 
bits are 1 byte of "1" , a flash memory holds data just before writing in. 

[0057] Drawing 10 is the block diagram showing the detail of the data transfer control section 8 shown in drawing 1 . The 
flip-flop 22 which latches lead sector enable signal RSE** by which the data transfer control section 8 is generated inside a 
store with reference to drawing 10 synchronizing with the start of clock signal SC, AND circuit 24 which outputs the OR of 
the output of a flip-flop 22, and light-sector enable signal WSE** generated inside a store as a reset signal RST, The SC 
counter 26 which is reset by the reset signal RST, answers the start of clock signal SC after that, and starts count-up, The 
media sector-address latch section 30 which latches a 16-bit media sector address and outputs 14 bits of high orders to the 
sequencer section 6 as sector addresses SA0-SA15 from a host system, The comparator 32 which compares 2 bits of high 
orders with 2 bits of low order of the media sector address which the media sector-address latch section 30 latched among the 
enumerated data of 1 1 bits which are the outputs of the SC counter 26 is included. 

[0058] A comparator 32 outputs CMP for the comparison result signal used as L level, when the 2 bits data from the SC 
counter 26 and the 2-bit data from the media sector-address latch section 30 are in agreement 

[0059] The data transfer control section 8 contains further the output of a flip-flop 22, clock signal SC, the gate circuit 28 that 
outputs a write enable signal / WE** in response to Signal CMP a result, and the output from buffer memory 4 and the 
selector 34 outputted to a flash memory according to the comparison result signal CMP in response to fixed data "FFh." A 
selector 34 outputs the output from buffer memory to a flash memory, when the comparison signal CMP is L, and when the 
comparison signal CMP is H, it outputs fixed data "FFh" to a flash memory. 

[0060] In addition, buffer memory 4 is indicated by drawing 10 for the facilities of explanation. Buffer memory 4 receives 9 

bits of low order of the enumerated data of 11 bits of the SC counter 26 as address signal ADR, receives light-sector enable 

signal WSE** as an output enable signal /OE**, undergoes the output of a gate circuit 28 as a write enable signal /WE**, 

answers these, and is held in response to data input DI from a flash memory, or sends out data output DO to a flash memory 
through a selector 34. 

[0061] Drawing 11 is the timing chart showing the situation of the data transfer from a flash memory to buffer memory. 
[0062] With reference to drawing 11 , data signal DATA is read from a flash memory according to time of day tl to clock 
signal SC. Since it is carried out per sector, this read-out is read after 2048 data usually continue. 

[0063] the least significant 2 bits among the media sector addresses specified from the host system here - it is (MAI, MAO) - 
- when it is (0, 1), in time of day tl-t2, the data read from the flash memory are not transmitted to buffer memory. 
[0064] And in time of day t2-t3, while the data equivalent to column address 200h-3FFh are read from the flash memory, 
these data are transmitted to buffer memory and held. This data held is 512 bytes of 2048-bytc sector capacity read from a 
flash memory, and is the quadrant of sector capacity. 

[0065] Although the data after column address 400h are read after time of day t3 one by one, these are not held to buffer 
memory. 

[0066] Drawing 12 is the wave form chart of operation having shown more actuation of the data store to the buffer memory 
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shown in drawin g 1 1 in the detail. 

(0067] With reference to dr awin g 10 and drawing 12 , lead sector enable signal RSE** falls from H level to L level in time of 
day tO according to the read-out demand having been performed from the host system. Then, in time of day tl, reset of a fall 
and the SC counter 26 is canceled for a reset signal RST of H level to L level. Henceforth, in time of day tl-t2, the SC 
counter 26 counts up the counted value of 11 bits from Oh to IFFh according to the input of clock signal SC. Address signal 
ADR inputted into the buffer memory which is 9 bits of low order of counted value changes from Oh to IFFh similarly. Since 
2 bits of high orders of the counted value inputted into a comparator 32 at this time are (0, 0) and the 2-bit inputs from the 
media sector-address latch section 30 are (0, 1), the comparison result signal CMP is H level which shows an inequality. 
Therefore, the content of data in signal DI is not written in buffer memory 4 in time of day tl-t2. 

(0068] In time of day t2, the counted value of the SC counter 26 is set to 200h, and 2 bits of high orders of counted value are 
in agreement with the 2-bit signal inputted from the media sector-address latch section 30. It responds and the comparison 
result signal CMP falls from H to L level, namely, - and the comparison result signal CMP serves as L level, while counted 
value is 200h-3FFh. According to change of this comparison result signal CMP, a gate circuit 28 makes clock signal SC a 
write enable signal /WE**, and outputs to buffer memory. Data Oh- data IFFh which is a data input is written in the address 
with which address signal ADR in the start edge of a write enable signal / WE** shows buffer memory 4 since a write enable 
signal / WE** is inputted. 

[0069] Since the counted value of the SC counter 26 is set to 400h or more after time of day t3, the comparison result signal 
CMP is again set to H level, and the data inputted henceforth are not written in buffer memory. 

[0070] Drawing 13 is the timing chart showing the situation of the data transfer from buffer memory to a flash memory. 
(0071] With reference to drawing 13 , when media sector addresses (MAI, MAO) are (0, 1), in time of day tl-t2, "FFh" which 
is dummy data is written in column address Oh- IFFh of a flash memory. This dummy data is data corresponding to the initial 
value immediately after elimination of a flash memory, and generally, even if a flash memory performs actuation which 
writes in this initial value data, the data already held inside are not destroyed. 

[0072] Therefore, the store of the gestalt 1 of operation is used suitable for momentary preservation of an application which 
package elimination is carried out and adds data serially after that, for example, the image of a digital camera, preservation of 
the acoustic signal of a pocket mold digital audio device, etc. 

[0073] In time of day t2-t3, data are written in column address 200h-3FFh of a flash memory one by one from buffer 
memory. This data is 512 bytes of data equivalent to one fourth of the sector capacity of a flash memory. 
[0074] "FFh" which is dummy data is written in like time of day tl-t2 after time of day t3. 

[0075] Drawing 14 is a wave form chart of operation for explaining in more detail the situation of the data transfer from the 
buffer memory shown in drawing 13 to a flash memory. 

[0076] With reference to drawing 10 and drawing 14 , light-sector enable signal WSE** falls from H level to L level in time 
of day tO according to the write-in demand from a host system. It responds and reset of a fall and the SC counter 26 is 
canceled for a reset signal RST of H level to L level. Moreover, the output enable input signal / OE** of buffer memory will 
be in a condition with accessible fall and buffer memory 4 from H level to L level. 

[0077] In time of day tl-t2, the data out signal which a selector 34 outputs is written in a flash memory synchronizing with 
the start of clock signal SC. The counted value corresponding to the write-in column address at that time counts up with the 
SC counter 26. Since a media sector address (MAI, MAO) is not in agreement with 2 bits of high orders of the SC counter 26 
in time of day tl-t2, data out signal DOs are fixed data "FFh" inputted into the input node by the side of "l n of a selector 34. 
[0078] In time of day t2, according to change of counted value, the data of the address with which the comparison result 
signal CMP is specified as a fall and address signal ADR from H level to L level are read from buffer memory 4, and it is 
transmitted to a flash memory as a data out signal DO through a selector 34. Data transfer is performed from buffer memory 
to a flash memory until it continues till time of day t3 henceforth. 

[0079] After 512 bytes of data transfer of data Oh- data IFFh is completed, in order that the comparison result signal CMP 
may start on H level from L level in time of day t3 according to change of counted value, a data out signal serves as a fixed 
value "FFh" inputted into the input node by the side of "1" of a selector 34 again. 

[0080] As explained above, the store of the gestalt 1 of operation is used suitable for momentary preservation of an 
application which package elimination is carried out and adds data serially after that, for example, the image of a digital 
camera, preservation of the acoustic signal of a pocket mold digital audio device, etc. 

[0081] And since capacity of the buffer memory which performs temporary data storage can be made small according to 
media sector capacity when the media sector capacity which is the unit capacity of data transfer with a host system is smaller 
than the capacity of 1 sector of the flash memory to be used, when hardware is constituted, the advantageous storage in cost 
can be offered. 

[0082] [Gestalt 2 of operation] drawing.15 is the block diagram showing the outline configuration of the store 51 of the 
gestalt 2 of operation. 

[0083] With reference to drawing, 15 , it is for delivering and receiving the external data remembered to be a host system 12, 
a store 51 performs address translation in response to the media address from a host system, and in order to deliver and 
receive external data between host systems, it contains the data I/O section 59 which performs data conversion, and the flash 
memory 60 which performs data transfer according to the address signal which the data I/O section 59 changed. The data I/O 
section 59 changes the data between the data and external data which a flash memory 60 outputs and inputs. 
[0084] The data I/O section 59 contains the flash plate interface section 57 of buffer memory 54and a flash memory 60 
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which controls data transfer according to a host system 12, the host interface section 52 which performs data transfer, the 
buffer memory 54 which has the capacity of 512 bytes which stores stored data temporarily in order that the host interface 
section 52 may perform a host system 12 and data transfer, and the command from the host interface section 52. 
[0085] The flash plate interface section 57 is the sequence united with the specification of a flash memory, and contains the 
column address control section 58 which generates the start column address which specifies the read-out starting position of a 
column specified by the sector address and sector address of a flash memory from the sequencer section 56 which sends out 
the address for specifying a memory area at the time of the command, read-out, and the store which set up actuation of read- 
out, a store, etc. to a flash memory, and the media sector address given from the host system 12. 

[0086] In drawing 15 , a flash memory 60 has the division lead / program function which can carry out read-out and write-in 
initiation for a lead and program of data from the column address of the arbitration of a sector. 

[0087] A flash memory 60 has two or more sectors with the capacity whose each is 2048 bytes. A flash memory can output 
the data of only the specified sector capacitive component serially synchronizing with a clock signal, if a sector address is 
specified. And if a start column address is specified further, even the data which correspond to the last address of a sector 
from the data applicable to the column address of the specified sector can be serially outputted synchronizing with a clock 
signal. 

[0088] Drawing 16 is a memory map in which the response relation of the flash memory and buffer memory in the gestalt 2 
of operation is shown. 

[0089] Since the memory map shown in d rawing 16 shows the same assignment as the memory map used for the gestalt 1 of 
operation shown in drawing 2 , explanation is not repeated. 

[0090] Drawing 17 is drawing for explaining that a media sector address is changed into a flash plate sector address and a 
start column address. 

[0091] With reference to drawing 17 , 14 bits of high orders of the media sector addresses MA15-MA0 are used as flash plate 
sector addresses SA13-SA0. Moreover, MAI and MAO which are 2 bits of low order among media sector addresses are used 
as CA10 and CA9 among start column addresses, respectively. Moreover, all of CA11, CA8-CA0 which are other bits of a 
start column address are set as M 0h." 

[0092] Drawing J8 is drawing showing 2 bits [ of low order of the start column address of a flash memory, and a media 
sector address ] relation. 

[0093] With reference to drawingl8 , when both MAI and MAO are 0, a start column address is set as Oh, and when MAI 
and MAO are 0 and 1, respectively, a start column address is set as 200h. 

[0094] When MAI and MAO are 1 and 0, respectively, a start column address is set as 400h, and when both MAI and MAO 
are 1, a start column address is set as 600h. Although this address translation is performed by the column address control 
section 58 of drawing 15 , it is easily realizable only by connecting wiring corresponding to drawing 1818 . 
[0095] Drawing 19 is a conceptual diagram for explaining a start column address. With reference to drawing 19 , when 1 
sector is 2048 bytes, the column address of 0h-7FFh exists corresponding to the flash plate sector address SA. Setting out of 
the start column address CA starts read-out synchronizing with a clock signal from the data of the column corresponding to 
the start column address in the set-up flash plate sector address SA. 

[0096] Drawing 20 is a wave form chart of operation for explaining command setting out at the time of reading data from the 
flash memory which has a division lead / program function, and address selection. 

[0097] If the start of a write enable signal / WE** is detected in time of day tl with reference to drawing 20 when a 
command data enable signal / CDE** is L level, a lead command will be incorporated by the flash memory in the timing. 
[0098] In time of day t2, SA (1) which is 8 bits of low order of a sector address is incorporated in the start edge of a write 
enable signal / WE**. Subsequently, in time of day t3, SA (2) which is 6 bits of high orders of a sector address is 
incorporated by the flash memory in the start edge of a write enable signal / WE**. 

[0099] Subsequently, in time of day t4, CA (1) which is 8 bits of low order of the start column address CA with the start edge 
of a write enable signal / WE** is incorporated by the flash memory. Then, in time of day t5, CA (2) which is 4 bits of high 
orders of a start column address with the start edge of a write enable signal / WE** is incorporated. 

[0100] After time of day t6, the data of the start column address specified from the address / data input/output terminal 

synchronizing with clock signal SC are made into a head, and data are outputted from a flash memory. 

[0101] Drawing 21 is drawing showing the input wave which writes data in a flash memory in the gestalt 2 of operation. 

[0102] A program command will be read into a flash memory, if the start edge of a write enable signal / WE** is detected in 

time of day tl with reference to drawing 21 when command data enable input / CDE** is L level. 

[0103] Then, in time of day t2, SA (1) which is 8 bits of low order of a sector address with the start edge of a write enable 

signal / WE* * is incorporated by the flash memory. Then, in time of day t3, SA (2) which is 6 bits of high orders of a sector 

address with the start edge of a write enable signal / WE** is incorporated by the flash memory. 

[0104] In time of day t4, CA (1) which is 8 bits of low order of a start column address with the start edge of a write enable 
signal / WE** is incorporated by the flash memory. Then, in time of day t5, CA (2) which is 4 bits of high orders of a start 
column address with the start edge of a write enable signal / WE* * is incorporated by the flash memory. Address selection is 
completed above. 

[0105] Data are written in the address which a data input is serially carried out synchronizing with clock signal SC, using the 
data corresponding to the start column address of the set-up sector address as a head after time of day t6, and corresponds. 
[0106] Control which gives the command to the flash memory shown by drawing 20 and drawing 21 and an address signal is 
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performed in the flash plate interface sequencer section 56 in drawing 15 R> 5. 

[0107] D rawing 22 is drawing showing the Maine flow of processing of the storage of the gestalt 2 of operation. With 
reference to drawing 22 , the Maine flow of processing of the storage of the gestalt 2 of operation differs from the flow which 
the point which replaces with the read-out processing step S04 of the gestalt 1 of operation shown in drawing 5 , replaces 
with the write-in processing step S05 including step S104, and contains step S105 showed by drawin g 5 . Since other parts 
are the same as that of the flow shown by drawing 5 , explanation is not repeated. 

[0108] Drawing 23 is a flow chart which shows the detail of read-out processing of step S104 shown in drawing 22 . 
[0109] With reference to drawing 23 , read-out is started in step Sill. Subsequently, in step S112, a media sector address is 
received from a host system. Then, in step SI 13, the media sector address which received is changed and the sector address 
SA of a flash memory and the start column address CA are generated. Then, in step S114, the division lead command of a 
flash memory is set up and a sector address S A and the start column address CA are specified. And in step SI 15, data are 
read from a flash memory and written in buffer memory. 

[0110] Termination of the store to buffer memory sends out an interrupt signal to a host system in step SI 16. 

[0111] Then, in step S117, the data written in buffer memory are sent out as read-out data to a host system. And read-out is 

completed in step SI 18. 

[0112] Drawin g 24 is drawing showing with which block in a store each step of the read-out processing shown by draw ing 23 
is carried out. 

[01 1 3] With reference to drawing 24 , the read-out demand of a media sector address is first sent from a host system to a 
controller or buffer memory. A controller corresponds to the host interface section 52 and the flash plate interface sequencer 
section 56 in drawing 15 . 

[0114] In response by the controller, the sector address SA of a flash memory and the start column address CA are generated 
from a media sector address. And from a controller, a lead command, a sector address, and a start column address are sent out 
to a flash memory. It responds, and in a flash memory, division lead actuation is performed and the data which are 512 bytes 
are ouiputted to buffer memory. After the data store to buffer memory is completed, a controller requires data read-out of the 
specified media sector address from a host system. And from buffer memory, read-out of data is performed to a host system, 
and read -out actuation is ended. 

(0115] Drawing 25 is a flow chart which shows the detail of the write-in processing in step S105 shown in drawing 22 . 
[01 16] With reference to dra_win^.25 , a store is first started in step S121. Then, the media sector address sent from the host 
system in step S122 is received. 

[0117] Then, in step S123, a store requires data from a host system. And in step S124, data are received from a host system. 
This data is written in buffer memory in step S125. 

[0118] And in step S126, the sector address SA of a flash memory and the start column address CA arc generated from the 
media sector address which received at step S122. Then, in step S127, a division program command is set up to a flash 
memory, and assignment of a sector address SA and the start column address CA is carried out continuously. 
[0119] And in step S128, data are read from buffer memory and written in a flash memory. And the store of data is 
completed in step S 129. 

[0120] Drawing 26 is drawing showing how each step of the write-in processing shown in dr awing 25 is performed between 
a host system, a controller and buffer memory, and a flash memory. 

[0121] With reference to drawing 26 , the write-in demand of a media sector address is first sent towards a controller from a 
host system. Then, in response, a controller gives the data write-in demand of a media sector address to a host system. 
Responding, a host system writes in the data to a media sector address. This data is inputted into buffer memory via a 
controller. 

[0122] Then, by the controller, the sector address SA of a flash memory and the start column address CA are generated from 
the media sector address which had received. And a controller performs setting out of a program command, a sector 
address/SA, and a start column address / CA to a flash memory. Responding, a flash memory performs division program 
actuation. And from a buffer, 512 bytes of data are inputted to a flash memory, a predetermined column address is made into 
a head, and a data store is performed. If 512 bytes of write data is inputted into a flash memory from buffer memory, the 
predetermined store after weight time amount progress will be completed after that. 

[0123] In the gestalt 2 of operation, generation of the address signal given to a flash memory from address control and the 
media sector address of buffer memory is performed by the column address control section 58 in drawing 15 . 
[0124] Drawing 27 is the block diagram showing the detail of the column address control section 58 in drawing 15 . 
[0125] Drawing 27 is referred to. The column address control section 58 The flip-flop 72 which latches lead sector enable 
signal RSE** generated inside a store synchronizing with the start of clock signal SC, AND circuit 74 which outputs the OR 
of the output of a flip-flop 72, and light-sector enable signal WSE** generated inside a store as a reset signal RST, The 9-bit 
SC counter 76 which is reset by the reset signal RST, answers the start of clock signal SC after that, and starts count-up, A 
16-bit media sector address is latched from a host system. 14 bits of high orders, The media sector-address latch section 30 
which outputs 2 bits of low order to the sequencer section 6 as sector addresses SA0-SA15 and start column addresses 0-CAs 
1, respectively, The gate circuit 78 which outputs a write enable signal / WE** in response to the output and clock signal SC 
of a flip-flop 72 is included. 

[0126] In addition, buffer memory 4 is indicated by drawing 10 for the facilities of explanation. Buffer memory 4 receives 
the enumerated data of 9 bits of the SC counter 26 as address signal ADR, receives light-sector enable signal WSE** as an 
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output enable signal /OE**, undergoes the output of a gate circuit 28 as a write enable signal AVE**, answers these, and is 
held in response to data input DI from a flash memory, or sends out data output DO to a flash memory. 
[0127] Since capacity of the buffer memory which stores data temporarily can be made smaller than the capacity of 1 sector 
of a flash memory in the gestalt 2 of operation when the host interface section performs a host system and data transfer as 
explained above, storage with a cost merit can be offered. Furthermore, read-out and rewrting are possible per media sector 
by using it, carrying a division lead / programmable flash memory. 

[0128] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. 
The range of this invention is shown by the above-mentioned not explanation but claim, and it is meant that all modification 
in a claim, equal semantics, and within the limits is included. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the store 1 which carried the flash memory. 
[Drawing 2] It is the memory map in which the response relation of the address of the flash memory and buffer memory in 
the gestalt 1 of operation is shown. 

[Drawin g 3] It is drawing for giving explanation which changes a media sector address into a flash plate sector address and a 
column address offset generation bit. 

[Drawin g 4] It is drawing showing 2 bits [ of low order of start flash plate column address offset and a media sector address ] 
relation. 

[Drawing 5] It is drawing showing the Maine flow of processing of the storage of the gestalt 1 of operation. 
[Drawing 6] It is the flow chart which shows the detail of read-out processing of step S04 shown in drawing 5 . 
[Drawin g 7] It is drawing showing with which block in a store each step of the read-out processing shown in drawing 6 is 
carried out. 

[Drawing 8] It is the flow chart which shows the detail of the write-in processing in step SOS shown in drawing 5 . 
[Drawin&9] It is drawing showing how each step of the write-in processing shown in drawing 8 is performed between a host 
system, a controller and buffer memory, and a flash memory. 

[Drawing 10] It is the block diagram showing the detail of the data transfer control section 8 shown in drawing 1 . 
[Drawing 11] It is the timing chart showing the situation of the data transfer from a flash memory to buffer memory. 
[Drawing 12] It is the wave form chart of operation having shown more actuation of the data store to the buffer memory 
shown in dr awing 1 1 in the detail. 

[Drawing 13] It is the timing chart showing the situation of the data transfer from buffer memory to a flash memory. 
[Drawing 14] It is a wave form chart of operation for explaining in more detail the situation of the data transfer from the 
buffer memory shown in drawing 13 to a flash memory. 

[ Drawing J5] It is the block diagram showing the outline configuration of the store 51 of the gestalt 2 of operation. 
[Drawing 16] It is the memory map in which the response relation of the flash memory and buffer memory in the gestalt 2 of 
operation is shown. 

[Drawing 17] It is drawing for explaining conversion to a flash plate sector address and a flash plate column address for a 
media sector address. 

[Drawing 18] It is drawing showing 2 bits [ of low order of a flash plate column address and a media sector address ] relation. 
[Drawing 19] It is a conceptual diagram for explaining a start column address. 

[Drawing 20] It is a wave form chart of operation for explaining command setting out at the time of reading data from the 
flash memory which has a division lead / program function, and address selection. 

[Drawing 21 j It is drawing showing the input wave which writes data in a flash memory in the gestalt 2 of operation. 
[Drawing 22] It is drawing showing the Maine flow of processing of the storage of the gestalt 2 of operation, 
[Drawing 23] It is the flow chart which shows the detail of read-out processing of step S104 shown in drawing 22 . 
[Drawing 24] It is drawing showing with which block in a store each step of the read-out processing shown by drawing 23 is 
carried out. 

[Drawing 25] It is the flow chart which shows the detail of the write-in processing in step S105 shown in drawing 22 . 
[Drawing 26] It is drawing showing how each step of the write-in processing shown in drawing 25 is performed between a 
host system, a controller and buffer memory, and a flash memory. 

[Drawing 27] It is the block diagram showing the detail of the column address control section 58 in drawing 15 . 
[Description of Notations] 

1 51 2 A store, 52 4 The host interface section, 54 6 Buffer memory, 56 A flash plate interface sequencer, 8 10 A data 
transfer control section, 60 A flash memory, 58 A column address control section, 22 A flip-flop, 24 An AND circuit, 26 SC 
counter, 28 A gate circuit, 30 The media sector-address latch section, 32 A comparator, 34 Selector. 
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